TITLE OF THE INVENTION 
PLASMA DISPLAY PANEL 



BACKGROUND OF THE INVENTION 
5 FIELD OF THE INVENTION 

This invention relates to a panel structure of plasma display 
panels . 

The present application claims priority from Japanese 
ApplicationNo. 2002-368019, the disclosure of which is incorporated 
10 herein by reference. 

DESCRIPTION OF THE RELATED ART 

In recent years, plasma display panels (hereinafter referred 
to as "PDP") have been becoming prevalent as a large-sized and slim 
color screen display. 

15 PDPs broadly fall into three broad types: a reflective surface 

discharge type in which display electrode pairs are formed on one 
of two substrates facing each other with the discharge space in 
between, and addressing electrodes and phosphor layers are formed 
on the other substrate; a opposite discharge type in which ones 

20 in each display electrode pair are formed on one of two substrates, 
and the other display electrodes in each display electrode pair 
and addressing electrodes are formed on the other substrate; and 
a type in which display electrode pairs and addressing electrodes 
are formed on one of two substrates. 

25 Fig. 1 is a front view illustrating the structure of a 

conventional PDP of a reflective surface-discharge type out of the 
foregoing three discharge types. Fig. 2 is a sectional view taken 
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along the V-V line in Fig. 1. 

Referring to Figs. 1 and 2, a plurality of display electrode 
pairs (X, Y) each forming a display line L are arranged on the rear 
surface of a front substrate 1, and covered with a dielectric layer 
5 2. The rear surface of the dielectric layer 2 is covered by an 
MgO made protective layer 3. 

Each of the display electrodes X, Y is constituted of 
transparent electrodes Xa, Ya and a bus electrode Xb, Yb . Each 
of the transparent electrodes Xa, Ya is formed of an ITO-made 

10 transparent conductive film, and the transparent electrodes Xa and 
Ya in each display electrode pair are placed on opposite sides of 
a discharge gap g. The bus electrode Xb, Yb is formed of a metal 
film to assist the electrical conductivity of the associated 
transparent electrodes Xa, Ya lined up along and connected to the 

15 bus electrode at regular intervals. 

A plurality of addressing electrodes D each extend in a 
direction at right angles to the display electrode pair (X, Y) and 
are arranged in parallel on the screen-side surface of a back 
substrate 4. The addressing electrodes D are covered by an 

20 addressing electrode protective layer 5. 

On the addressing electrode protective layer 5, a partition 
wall 6 is formed and shaped in a grid form constituted of transverse 
walls 6A each extending in a row direction (the right-left direction 
in Fig. 1) and vertical walls 6B each extending in a column direction 

25 (the up-down direction in Fig. 1) . The partition wall 6 partitions 
the discharge space, formed between the paired transparent 
electrodes Xa, Ya and the addressing electrode D lying opposite 
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the paired transparent electrodes Xa, Ya, into discharge cells C. 

In each discharge cell C, a red-, green- or blue-colored 
phosphor layer 7 is formed and overlaid on the side faces of the 
partition wall 6 and the addressing electrode protective layer 5. 
5 The primary three colors, red, green and blue colors, are applied 
to the individual phosphor layers 7 in order. 

The front substrate 1 and the back substrate 4 configured as 
described above are placed in parallel on the opposite sides of 
the discharge space. The discharge space between the front 

10 substrate 1 and the back substrate 4 is filled with a discharge 
gas made by mixing neon, xenon and the like (Xe-Ne type gas) . 

To generate an image on the PDP, first, an addressing discharge 
for selecting the discharge cells for emitting light (light emission 
cells) is produced selectively between the addressing electrode 

15 D and the display electrode Y . Then, a discharge-sustaining pulse 
is applied alternately to the display electrodes X and Y, whereby 
a display discharge is caused between the display electrodes X and 
Y in the light emission cell. 

In order to enhance the luminous efficiency of the display 

20 discharge in each discharge cell C for improving the brightness 
on the screen, the PDPs designed as described above adopt some 
methods: e.g., an increase of the height of the partition wall 6 
to increase the area of the reflection face of the phosphor layer 
7 which is formed on the side faces of the partition wall 6; an 

25 increase of the proportion of xenon gas which is included in the 
discharge gas filling the discharge cell C; and an increase of the 
film thickness of the dielectric layer 2 covering the display 



- 3 - 



electrode pairs (X, Y) . 

However, such a simple increase in the height of the partition 
wall, the proportion of xenon gas in the discharge gas, or the film 
thickness of the dielectric layer 2 for improvement in the luminous 
5 efficiency of the display discharge inside the discharge cell C, 
leads to a decrease in the margin of voltage of the data pulse applied 
to the addressing electrode D or of a scanning pulse applied to 
the display electrode Y, because an addressing discharge is caused 
between the addressing electrode D and the display electrode Y across 

10 the discharge space. 

This decrease produces a need for raising the voltage of the 
data pulse or scanning pulse for setting a high starting voltage 
for the addressing discharge. This in turn produces a need for 
increasing the resistance, to high voltage, of an addressing driver 

15 IC for outputting a data pulse to the addressing electrode and of 
a scanning driver IC for outputting a scan pulse to the display 
electrode Y. These needs raise new problems of a resultant increase 
in production costs, creating an obstacle to realizing the saving 
of power by the PDP, and the like. 

20 Further, PDPs typically adopt drive techniques, called "a 

subfield method" , for increasing the number of levels of luminance 
gradation representation to enable the displaying of an image in 
a gray scale in accordance with an incoming image signal. 

In the subfield method, the greater the number of levels of 

25 luminance gradation representation, the greater the number of 
subfields in a frame. Therefore, an increased number of subfields 
are required for forming a high-quality image. In this event, in 
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view of the fact that a display time period for a frame is 
predetermined, a time period of light emission in each subfield 
is shortened to reduce the brightness on the screen, leading to 
a need for increasing the luminous efficiency in each display 
5 discharge. 

As a result, in the PDPs driven by the subfield method, 
especially, the foregoing problems become significantly important . 

SUMMARY OF THE INVENTION 

10 The present invention has been made to solve the problems 

associated with conventional plasma display panels as described 
above . 

Accordingly, it is an ob j ect of the present invention to provide 
a plasma display panel capable of achieving an improvement in 

15 luminous efficiency in each display discharge. 

Therefore, the present invention provides a plasma display 
panel having discharge-gas-filled discharge cells each of which 
includes a phosphor layer formed therein and is formed between two 
substrates, and producing a display discharge between paired display 

20 electrodes and an addressing discharge between one of the paired 
display electrodes and an addressing electrode in each discharge 
cell. The plasma display panel has the feature of including a 
diamond-containing layer made of an insulation material containing 
diamond, and provided in a position in which the addressing discharge 

25 is produced between the display electrode and the addressing 
electrode in the discharge cell. 

With the plasma display panel according to the present 
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invention, when an addressing discharge is caused between the 
addressing electrode and one of the paired display electrodes in 
each discharge cell, the diamond included in the diamond-containing 
layer provided in the position in which the addressing discharge 
5 is generated in each discharge cell stimulates the emission of 
secondary electrons from the discharge gas, and thus it is possible 
to generate the addressing discharge at a low starting voltage. 

Even when the space between the two substrates is widened, 
the proportion of xenon gas in the discharge gas is increased, or 

10 the dielectric layer covering the display electrodes is increased 
in film thickness in order to improve the luminous efficiency of 
the display discharge in the discharge cell, the diamond-containing 
layer makes it possible to produce an addressing discharge without 
raising the addressing-discharge starting voltage. 

15 These and other objects and features of the present invention 

will become more apparent from the following detailed description 
with reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

20 Fig. 1 is a schematic front view of the structure of a 

conventional PDP. 

Fig. 2 is a sectional view taken along the V-V line in Fig. 

1 . 

Fig. 3 is a sectional view illustrating a first embodiment 
25 of a PDP according to the .present invention. 

Fig. 4 is a sectional view illustrating a second embodiment 
of a PDP according to the present invention. 
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Fig. 5 is a sectional view illustrating a third embodiment 
of a PDP according to the present invention. 

Fig. 6 is a sectional view illustrating a fourth embodiment 
of a PDP according to the present invention. 

Fig. 7 is a sectional view illustrating a fifth embodiment 
of a PDP according to the present invention. 

Fig. 8 is a sectional view illustrating a sixth embodiment 
of a PDP according to the present invention. 

Fig. 9 is a sectional view illustrating a seventh embodiment 
of a PDP according to the present invention. 

Fig. 10 is a sectional view illustrating an eighth embodiment 
of a PDP according to the present invention. 

Fig. 11 is a sectional view illustrating a ninth embodiment 
of a PDP according to the present invention. 

Fig. 12 is a sectional view illustrating a tenth embodiment 
of a PDP according to the present invention. 

Fig. 13 is a sectional view illustrating an eleventh embodiment 
of a PDP according to the present invention. 

Fig. 14 is a sectional view illustrating a twelfth embodiment 
of a PDP according to the present invention. 

Fig. 15 is a sectional view illustrating a thirteenth 
embodiment of a PDP according to the present invention. 

Fig. 16 is a sectional view illustrating a fourteenth 
embodiment of a PDP according to the present invention. 

Fig. 17 is a front view illustrating an addressing electrode 
in the fourteenth embodiment. 

Fig. 18 is a sectional view illustrating a fifteenth embodiment 



of a PDP according to the present invention. 

Fig. 19 is a sectional view illustrating a sixteenth embodiment 
of a PDP according to the present invention. 

5 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments according to the present invention will 
be described below in detail with reference to the accompanying 
drawings . 

Fig. 3 is a sectional view illustrating a first embodiment 

10 of a plasma display panel (PDP) according to the present invention. 

The PDP in the first embodiment is a reflection- type 
surface-discharge PDP as in the case described in Figs. 1 and 2, 
in which a plurality of display electrode pairs (X, Y) are regularly 
arranged on the rear surface of a front substrate 1, and covered 

15 by a dielectric layer 2, and the rear surface of the dielectric 
layer 2 is covered by an MgO-made protective layer 3. 

Each of the display electrodes X, Y is constituted of 
transparent electrodes Xa, Ya, and a bus electrode Xb, Yb . Each 
of the transparent electrodes Xa, Ya is formed of a transparent 

20 conductive film made of ITO or the like having a larger width. The 
bus electrode Xb, Yb is formed of a metal film of a smaller width 
to assist the electrical conductivity of the associated transparent 
electrodes Xa, Ya . The transparent electrodes Xa and Ya are placed 
opposite each other with a discharge gap g in between. 

25 Addressing electrodes D each extending in a direction at right 

angles to the display electrode pair (X, Y) are regularly arranged 
on the screen-side surface of a back substrate 4. The addressing 
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electrodes D are covered by an addressing electrode protective layer 
5. 

A partition wall 6 partitions the discharge space into 
discharge cells C each corresponding to an intersection of the 
5 display electrode pair (x, Y) and the addressing electrode D. The 
discharge cells C are filled with a discharge gas made by mixing 
neon, xenon and the like (Xe-Ne type gas) . 

The foregoing structure is similar to the structure described 
in Fig. 2 and the same reference numerals are used. 
10 The PDP in the first embodiment has a phosphor layer 17 formed 

on the face of the addressing-electrode protective layer 5 and the 
four side faces of the partition walls 6 in each discharge cell 
C, and a diamond-containing layer 17A formed in a portion of the 
phosphor layer 17 situated in a central portion of the 
15 addressing-electrode protective layer 5. 

The diamond-containing layer 17A is made by adding diamond 
powder to each of the red, green and blue phosphor materials for 
forming the phosphor layers 17. The phosphor layer 17 is formed 
of the diamond-containing layer 17A and the remaining portion 17B 
20 formed only of the phosphor material. 

The diamond-containing layer 17A is formed by use of 
screen-printing techniques or various techniques such as ink 
jetting, nozzle discharging, spin coating, and the like. 

The particle size of the diamond powder included in the 
25 diamond-containing layer 17A is preferably a mall number of microns 
(e.g. ranging from 0.1 Jim to 3 Jim) , and diamonds synthesized at 
high pressure, or alternatively by use of implosion techniques may 
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be used. 

The diamond powder includes impurities such as phosphorus (p) , 
nitrogen (n) , boron (b) and the like, and as a result of this does 
not need to be transparent. 
5 Further, the diamond-containing layer 17A may be formed with 

another powder and/or an MgO glass paste. 

The diamond powder included in the diamond-containing layer 
17A preferably has a hydrogen-terminated surface. For this 
hydrogenation, a method of annealing in hydrogen, hydrogen plasma 
10 or the like is used. 

In the PDP, an addressing discharge between the display 
electrode Y and the addressing electrode D is produced on both sides 
of the portion of the phosphor layer 17 in which the 
diamond-containing layer 17A is formed. Hence, because of the 
15 diamond powder included in the diamond-containing layer 17A, the 
voltage for starting the addressing discharge is lowered as compared 
with the use of a phosphor layer 17 formed only of phosphor materials . 

Specifically, because the addressing-discharge starting 
voltage depends upon a secondary electron emission coefficient, 
20 the diamond powder included in the diamond-containing layer 17A 
stimulates the emission of secondary electrons from Xe ions in the 
discharge gas, to thereby reduce the addressing-discharge starting 
voltage . 

Hence, by means of formation of the diamond-containing layer 
25 17A, it is possible to generate an addressing discharge without 
raising the voltage for starting the addressing discharge, even 
when the height of the partition wall 6, the proportion of xenon 
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gas in the discharge gas or the film thickness of the dielectric 
layer 2 is increased for improving the luminous efficiency of the 
display discharge in each discharge cell C. 

Further, when the diamond powder included in the 
5 diamond-containing layer 17A has a hydrogen-terminated surface, 
the diamond powder has a negative electron affinity. For this 
reason, the emission of secondary electrons f rom Xe ions is further 
stimulated, thereby further reducing the addressing-discharge 
starting voltage. 

10 Moreover if the diamond powder included in the 

diamond-containing layer 17A has an oxygen-terminated surface, 
mixing of trace hydrogen (e.g. 4 or less percentages ) in the discharge 
gas allows hydrogenat ion on the surface of the diamond powder. 
Hence, the emission of secondary electrons from Xe ions is further 

15 stimulated to make it possible to reduce the addressing-discharge 
starting voltage. 

In this connection, the diamond powder in the 
diamond-containing layer 17A tends to emit electrons by a 
photoelectric effect or the like and becomes positively charged. 

20 Hence, even when the polarity of the addressing electrode D is either 
negative or positive, the diamond powder exerts the effect of 
decreasing the addressing-discharge starting voltage, and provides 
electrons due to the photoelectric effect. The electrons serve 
as priming particles to improve the start of the addressing 

25 discharge. This makes it possible to shorten the addressing 
discharge period. 

However, when the polarity of the addressing electrode D is 
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negative rather than positive, the coefficient of the emission of 
secondary electrons from Xe ions in the discharge gas is further 
increased, so that it is possible to further reduce the 
addressing -discharge starting voltage . 
5 The first embodiment has described the case in which the 

diamond-containing layer 17A is formed by adding diamond powder 
to the same phosphor material as that used for forming the remaining 
portion 17B of the phosphor layer 17. However, if a sufficient 
area for forming the phosphor in the discharge cell C is ensured, 
10 the diamond-containing layer 17A may be formed by. use of other 
materials . 

Fig. 4 is a sectional view illustrating a second embodiment 
of the PDP according to the present invention. 

The PDP in the second embodiment is the same reflection type 

15 surface discharge PDP as that in the first embodiment, and has 
approximately the same structure of components excluding the 
phosphor layer as that of the PDP in the first embodiment and the 
same reference numerals are used. 

The PDP in the second embodiment has a phosphor layer 27 

20 constituted of a phosphor material layer 27B and a 
diamond-containing layer 27A covering the entire surface of the 
phosphor material layer 27B. The phosphor material layer 27B is 
formed of an alternation of red, green and blue phosphor materials 
so as to cover the surface of the addressing electrode protective 

25 layer 5 and the side faces of the partition wall 6 in each discharge 
cell . 

The diamond-containing layer 27A is formed by adding diamond 
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particles to the phosphor material of the same color as each of 
those of the phosphor material layer 27B, as in the case of the 
diamond-containing layer 17A in the first embodiment. Regarding 
the particle size of the diamond powder, the impurities included 
5 in the diamond powder, the terminal form of the diamond powder, 
the characteristics relating to the polarity of the addressing 
electrode D, and the like, the diamond-containing layer 27A is 
approximately the same as in the case in the first embodiment. 
The diamond-containing layer 27A is formed preferably by use 

10 of a Chemical Vapor Deposition (hereinafter referred to as "CVD") 
process, but alternatively, can be formed by use of screen printing 
techniques or various techniques such as ink jetting, nozzle 
discharging, spin coating, and the like. 

In the PDP, an addressing discharge between the display 

15 electrode Y and the addressing electrode D is produced on both sides 
of the diamond-containing layer 27A of the phbsphor layer 27 . Because 
of the diamond powder included in the diamond-containing layer 27A, 
the voltage for starting the addressing discharge is lowered as 
compared with the use of a phosphor layer 27 formed only of phosphor 

20 materials. Thus, it is possible to generate an addressing discharge 
without raising the voltage for starting the addressing discharge, 
even when the height of the partition wall 6, the proportion of 
xenon gas in. the discharge gas or the film thickness of the dielectric 
layer 2 is increased. 

25 The mechanism for reducing the addressing-discharge starting 

voltage is approximately the same as that in the PDP of the first 
embodiment . 
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Further, as in the first embodiment, it is possible in the 
second embodiment to further reduce the addressing-discharge 
starting voltage by means of mixing trace hydrogen into the discharge 
gas . 

5 Fig. 5 is a sectional view illustrating a third embodiment 

of the PDP according to the present invention. 

The PDP in the third embodiment is the same reflection type 
surface discharge PDP as the PDP in the first embodiment, and has 
approximately the same structure of the components excluding the 

10 phosphor layer as that of the PDP in the first embodiment and the 
same reference numerals are used. 

The PDP in the third embodiment has a phosphor layer 37 
constituted of a phosphor material layer 37B and a 
diamond-containing layer 37A. The phosphor material layer 37B is 

15 formed of an alternation of red, green and blue phosphor materials 
so as to cover the surface of the addressing electrode protective 
layer 5 and the side faces of the partition wall 6 in each discharge 
cell. The diamond-containing layer 37A is formed in a central 
portion of the phosphor material layer 37B opposite the addressing 

20 electrode protective layer 5 so as to cover part of the surface 
of the phosphor material layer 37B. 

The diamond-containing layer 37A is formed by adding diamond 
particles to the phosphor material of the same color as each color 
of the phosphor material layer 37B, as in the case of the 

25 diamond-containing layer 17A in the first embodiment. Regarding 
the particle size of the diamond powder, the impurities included 
in the diamond powder, the terminal form of the diamond powder, 
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the characteristics relating to the polarity of the addressing 
electrode D, and the like, the diamond-containing layer 37A is 
approximately the same as in the case of the first embodiment. 
The diamond-containing layer 37A is formed preferably by use 
5 of a CVD process, but alternatively, can be formed by use of screen 
printing techniques or various techniques such as ink jetting, 
nozzle discharging, spin coating, and the like. 

In. the PDP, an addressing discharge between the display 
electrode Y and the addressing electrode D is produced on both sides 

10 of the diamond-containing layer 37A formed on the phosphor material 
layer 37B of the phosphor layer 37. Because of the diamond powder 
included in the diamond-containing layer 37A, the voltage for 
starting the addressing discharge is lowered as compared with the 
use of a phosphor layer 37 formed only of phosphor materials. Thus, 

15 it is possible to generate an addressing discharge without 
increasing the voltage for starting the addressing discharge, even 
when the height of the partition wall 6, the proportion of xenon 
gas in the discharge gas or the film thickness of the dielectric 
layer 2 is increased. 

20 The mechanism for reducing the addressing-discharge starting 

voltage is approximately the same as that in the PDP of the first 
embodiment . 

Further, as in the first embodiment, it is also possible in 
the third embodiment to further reduce the addressing-discharge 
2 5 starting voltage by means of mixing trace hydrogen into the discharge 
gas . 

The third embodiment has described the case in which the 
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diamond-containing layer 37A of the phosphor layer 37 is formed 
by adding diamond powder to the same phosphor material as that used 
for forming the phosphor material layer 37B. However, if a 
sufficient phosphor area of the phosphor of the phosphor material 
5 layer 37B in the discharge cell C is ensured, the diamond-containing 
layer 37A may be formed by use of other insulation materials. 

Fig. 6 is a sectional view illustrating a fourth embodiment 
of the PDP according to the present invention. 

The PDP in the fourth embodiment is the same reflection type 

10 surface discharge PDP as the PDP in the first embodiment, and has 
approximately the same structure of components excluding the 
phosphor layer as that of the PDP in the first embodiment and the 
same reference numerals are used. 

The PDP in the fourth embodiment has a phosphor layer 47 

15 constituted of a diamond-containing layer 47A and a phosphor 
material layer 47B. The diamond-containing layer 47A is formed 
so as to cover the surface of the addressing electrode protective 
layer 5 and the side faces of the partition wall 6 in each discharge 
cell C. The phosphor material layer 47B is formed of an alternation 

20 of red, green and blue phosphor materials so as to cover the surface 
of the diamond-containing layer 47A. 

The diamond-containing layer 47A may be formed by adding 
diamond particles to the phosphor material of the same color as 
that of the phosphor material layer 47B, or alternatively by adding 

25 diamond particles to another insulation material. Regarding the 
particle size of the diamond powder, the method of forming the 
diamond-containing layer, the impurities included in the diamond 
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powder, the terminal form of the diamond powder , the character istics 
relating to the polarity of the addressing electrode D, and the 
like, the diamond-containing layer 47A is approximately the same 
as in the case of the first embodiment. 
5 In the PDP, an addressing discharge between the display 

electrode Y and the addressing electrode D is produced on both sides 
of the diamond-containing layer 4 7A of the phosphor layer 47. Because 
of the diamond powder included in the diamond-containing layer 47A, 
the voltage for starting the addressing discharge is reduced as 

10 compared with the use of a phosphor layer 47 formed only of phosphor 
materials . Thus, it is possible to generate an addressing discharge 
without increasing the voltage for starting the addressing 
discharge, even when the height of the partition wall 6, the 
proportion of xenon gas in the discharge gas or the film thickness 

15 of the dielectric layer 2 is increased. 

The mechanism for reducing the addressing-discharge starting 
voltage is approximately the same as that in the PDP of the first 
embodiment . 

Further, as in the first embodiment, it is possible in the 
20 fourth embodiment to further reduce the addressing-discharge 
starting voltage by means of mixing trace hydrogen into the discharge 
gas . 

Fig. 7 is a sectional view illustrating a fifth embodiment 
of the PDP according to the present invention. 
25 The PDP in the fifth embodiment is the same reflection type 

surface discharge PDP as the PDP in the first embodiment, and has 
approximately the same structure of components excluding the 
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phosphor layer as that of the PDP in the first embodiment and the 
same reference numerals are used. 

The PDP in the fifth embodiment has a phosphor layer 57 
constituted of a diamond-containing layer 57A and a phosphor 
5 material layer 57B. The diamond-containing layer 57A is formed 
in a plate shape in an approximately central portion of the addressing 
electrode protective layer 5 located inside the discharge cell C. 
The phosphor material layer 57B is formed of an alternation of red, 
green and blue phosphor materials so as to cover the 

10 diamond-containing layer 57A, the addressing electrode protective 
layer 5 and the side faces of the partition wall 6. 

The diamond-containing layer 57A may be formed by adding 
diamond particles to the phosphor material of the same color as 
that of the phosphor material layer 57B, or alternatively by adding 

15 diamond powder to another insulation material. Regarding the 
particle size of the diamond powder, the forming method of the 
diamond-containing layer, the impurities included in the diamond 
powder, the terminal formof the diamond powder , the characteristics 
relating to the polarity of the addressing electrode D, and the 

20 like, the diamond-containing layer 57A is approximately the same 
as in the case of the first embodiment. 

In the PDP, an addressing discharge between the display 
electrode Y and the addressing electrode D is produced on both sides 
of the diamond-containing layer 57A of the phosphor layer 57 . Because 

25 of the diamond powder included in the diamond-containing layer 57A, 
the voltage for starting the addressing discharge is lowered as 
compared with the use of a phosphor layer 57 formed only of phosphor 
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materials . Thus, it is possible to generate an addressing discharge 
without increasing the voltage for starting the addressing 
discharge, even when the height of the partition wall 6, the 
proportion of xenon gas in the discharge gas or the film thickness 
5 of the dielectric layer 2 is increased. 

The mechanism for reducing the addressing-discharge starting 
voltage is approximately the same as that in the PDP of the first 
embodiment . 

Further, as in the first embodiment, it is also possible in 
10 the fifth embodiment to further reduce the addressing-discharge 
starting voltage by means of mixing trace hydrogen into the discharge 
gas . 

Fig. 8 is a sectional view illustrating a sixth embodiment 
of the PDP according to the present invention. 

15 The PDP in the sixth embodiment is the same reflection type 

surface discharge PDP as the PDP in the first embodiment. The PDP 
in the first embodiment generates a display discharge and an 
addressing discharge inside the same discharge cell, whereas the 
PDP in the sixth embodiment is structured such that a display 

20 discharge cell CI for causing the display discharge and an addressing 
discharge cell C2 for causing the addressing discharge are 
individually formed. 

The PDP in the sixth embodiment includes a first transverse 
wall 66A for creating a partition between adjacent display lines. 

25 In addition, a second transverse wall 66B of a height lower than 
that of the first transverse wall 66A provides a partition between 
the display discharge cell CI and the addressing discharge cell 
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C2, which are structured to make a pair. The display discharge 
cell CI and the addressing discharge cell C2 communicate with each 
other by means of a clearance r formed between the second transverse 
wall 66B and a protective layer 3. 
5 The display discharge cell CI faces paired transparent 

electrodes Xal and Yal of each display electrode pair (XI, Yl) . 
The addressing discharge cell C2 faces projecting portions Xa2 and 
Ya2 of the respective transparent electrodes Xal and Yal of the 
respective and adjacent display electrode pairs (XI, Yl), the 
10 pro j ecting portions Xa2 and Ya2 being extensions from the respective 
bus electrodes Xbl and Ybl in the direction of the other of the 
adjacent display electrode pairs concerned. 

A phosphor layer 7 is formed in the display discharge cell 
CI. A diamond-containing layer 67 is formed in ,the addressing 
15 discharge cell C2 and covers the surface of the addressing electrode 
protective layer 5 and the side faces of the first and second 
transverse walls 66A and 66B (and also of vertical walls not shown) . 

The diamond-containing layer 67 is formed by adding diamond 
powder to the insulation material. Regarding the particle size 
20 of the diamond powder, the forming method of the diamond-containing 
layer, the impurities included in the diamond powder, the terminal 
form of the diamond powder, the characteristics relating to the 
polarity of the addressing electrode D, and the like, the 
diamond-containing layer 67 is approximately the same as in the 
25 case of the first embodiment. 

In addition, a black-colored light absorption layer 10 is 
formed between the front substrate 1 and the dielectric layer 2 
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and opposite the addressing discharge cell C2 . 

The PDP in the sixth embodiment generates a display discharge 
between the transparent electrodes Xal and Yal facing each other 
with a discharge gap in between in the display discharge cell CI. 
5 An addressing discharge is generated, in the addressing discharge 
cell C2 , between the addressing electrode D and the projecting 
portion Ya2 extending from the associated bus electrode Ybl 
connected to the transparent electrode Yal in the direction of the 
other display electrode pair (XI, Yl) adjacent thereto. 

10 In this manner, the PDP generates an addressing discharge, 

in the addressing discharge cell C2, between the projecting portion 
Ya2 of the transparent electrode Yal and the addressing electrode 
D on both sides of the diamond-containing layer 67. The diamond 
powder included in the diamond-containing layer 67 makes it possible 

15 to reduce the addressing-discharge starting voltage as compared 
with the case where there is no diamond-containing layer 67. 

Thus, even when the height of the first transverse wall 66A, 
the proportion of xenon gas in the discharge gas or the film thickness 
of the dielectric layer 2 is increased in order to enhance the luminous 

20 efficiency of the display discharge in the display discharge cell 
CI , it is possible to produce an addressing discharge at a low voltage 
for starting the addressing discharge. 

The mechanism for reducing the addressing-discharge starting 
voltage is approximately the same as that in the PDP of the first 

25 embodiment. 

Further, as in the first embodiment, it is also possible in 
the sixth embodiment to further reduce the addressing-discharge 
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starting voltage by means of mixing trace hydrogen into the discharge 
gas . 

Fig. 9 is a sectional view illustrating a seventh embodiment 
of the PDP according to the present invention. 
5 The PDP in the seventh embodiment is a reflection type surface 

discharge PDP having pairs of display discharge cells CI and 
addressing discharge cells C2 as in the case of the sixth embodiment . 

The PDP in the seventh embodiment includes a first transverse 
wall 76A for creating a partition between adjacent display lines, 

10 and a second transverse wall 76B for creating a partition between 
the display discharge cell CI and the addressing discharge cell 
C2 which are paired. The second transverse wall 76B is formed of 
the same height as that of the first transverse wall 76A. An 
additional dielectric layer 2A projects from the rear face of the 

15 dielectric layer 2 toward the inside of the discharge space, to 
come in contact with the top face of the first transverse wall 76A 
to block the adjacent display lines from each other. 

A phosphor layer 7 is formed in the display discharge cell 
CI. A diamond-containing layer 77 is formed in the addressing 

20 discharge cell C2 . The diamond-containing layer 77 is formed by 
adding diamond powder to the insulation material. 

The structure of the other components of the PDP is similar 
to that in the PDP in the sixth embodiment and the same reference 
numerals are used. 

25 Because of the diamond-containing layer 77 formed in the 

addressing discharge cell C2, the PDP in the seventh embodiment 
is capable of producing an addressing discharge at a low 
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addressing-discharge starting voltage . 

Fig. 10 is a sectional view illustrating an eighth embodiment 
of the PDP according to the present invention. 

In addition to the structure of the foregoing PDP of the sixth 
5 embodiment, the PDP in the eighth embodiment has a projecting rib 
8 0 projecting from the back substrate 4 into the addressing discharge 
cell C2. The projecting rib 80 pushes up an addressing electrode 
Dl and an addressing electrode protective layer 85 in the direction 
of the front substrate 1. 
10 A phosphor layer 7 is formed in a display discharge cell CI. 

A diamond-containing layer 87 is formed in an addressing discharge 
cell C2 . The diamond-containing layer 87 is formed by adding diamond 
powder to the insulation material. 

The structure of the other components of the PDP is similar 
15 to that in the PDP in the sixth embodiment and the same reference 
numerals are used. 

The PDP in the eighth embodiment is capable of producing an 
addressing discharge at a low addressing-discharge start ing voltage 
because of the diamond-containing layer 87 formed in the addressing 
20 discharge cell C2 as in the case of the PDP in the sixth embodiment. 
In addition, the PDP is capable of further reducing the 
addressing-discharge starting voltage because the addressing 
electrode Dl is pushed up by the projecting rib 80 to come close 
to the projecting portion Ya2 of the transparent electrode Yal. 
25 Fig. 11 is a sectional view illustrating a ninth embodiment 

of the PDP according to the present invention. 

In addition to the structure of the foregoing PDP of the seventh 
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embodiment, the PDP in the ninth embodiment has a projecting rib 
90 proj ecting from the back substrate 4 into the addressing discharge 
cell C2 . The projecting rib 90 pushes up the addressing electrode 
Dl and an addressing electrode protective layer 95 in the direction 
5 of the front substrate 1. 

A phosphor layer 7 is formed in a display discharge cell CI. 
A diamond-containing layer 97 is formed in an addressing discharge 
cell C2 . The diamond-containing layer 97 is formed by adding diamond 
powder to the insulation material. 
10 The structure of the other components of the PDP is similar 

to that in the PDP in the seventh embodiment and the same reference 
numerals are used. 

The PDP in the ninth embodiment is capable of producing an 
addressing discharge at a low addressing-discharge starting voltage 
15 because of the diamond-containing layer 97 formed in the addressing 
discharge cell C2 as in the case of the PDP in the seventh embodiment . 
In addition, the addressing-discharge starting voltage is further 
decreased because the addressing electrode Dl is pushed up by the 
projecting rib 90 to come close to the projecting portion Ya2 of 
20 the transparent electrode Yal. 

Fig. 12 is a sectional view illustrating a tenth embodiment 
of the PDP according to the present invention. 

In addition to the structure of the foregoing PDP of the sixth 
embodiment, the PDP in the tenth embodiment has a ferroelectric 
25 layer 100 made of ferroelectric materials and formed on the 
addressing electrode protective layer 5 in the addressing discharge 
cell C2 . A diamond-containing layer 107 is formed on the 



_ 24 - 



ferroelectric layer 100. The diamond-containing layer 107 is 
formed by adding diamond powder to the insulation material. 

The structure of the other components of the PDP is similar 
to that in the PDP in the sixth embodiment and the same reference 
5 numerals are used. 

The PDP in the tenth embodiment is capable of producing an 
addressing discharge at a low addressing-discharge starting voltage 
because of the diamond-containing layer 107 formed in the addressing 
discharge cell C2 as in the case of the PDP in the sixth embodiment. 
10 In addition, the addressing-discharge starting voltage is further 
decreased because the formation of the ferroelectric layer 100 
shortens an apparent discharge distance between the projecting 
portion Ya2 of the transparent electrode Yal and the addressing 
electrode D . 

15 Fig. 13 is a sectional view illustrating an eleventh embodiment 

of the PDP according to the present invention. 

In addition to the structure of the foregoing PDP of the seventh 
embodiment, the PDP in the eleventh embodiment has a ferroelectric 
layer 110 made of ferroelectric materials and formed on the 
20 addressing electrode protective layer 5 in the addressing discharge 
cell C2. A diamond-containing layer 117 is formed on the 
ferroelectric layer 110. The diamond-containing layer 117 is 
formed by adding diamond powder to the insulation material. 

The structure of the other components of the PDP is similar 
25 to that in the PDP in the seventh embodiment and the same reference 
numerals are used. 

The PDP in the eleventh embodiment is capable of producing 
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an addressing discharge at a low addressing-discharge starting 
voltage because of the diamond-containing layer 117 formed in the 
addressing discharge cell C2 as in the case of the PDP in the seventh 
embodiment. In addition, the addressing-discharge starting 
5 voltage is further decreased because the formation of the 
ferroelectric layer 110 shortens an apparent discharge distance 
between the projecting portion Ya2 of the transparent electrode 
Yal and the addressing electrode D. 

Fig. 14 is a sectional view illustrating a twelfth embodiment 

10 of the PDP according to the present invention. 

The PDP in the twelfth embodiment is an opposite discharge 
PDP. One display electrode Y2 in the display electrode pair (X2, 
Y2) is formed on the rear surface of the front substrate 1, and 
covered by the dielectric layer 2 and the protective layer 3. The 

15 other display electrode X2 is formed on the back substrate 4 and 
lies opposite to and in the same direction as the display electrode 
Y2 . A dielectric layer 125A covers the display electrodes X2 . 

An addressing electrode D2 lies on the dielectric layer 125A 
in a direction at right angles to the display electrodes X2 and 

20 Y2 . Three sides of the addressing electrode D2 are covered by an 
addressing electrode protective layer 125B. In turn, the three 
sides of the addressing electrode protective layer 125B are covered 
by a diamond-containing layer 127A. 

Discharge cells C are formed at intersections of the display 

25 electrodes X2, Y2 and the addressing electrodes D2, and defined 
by a partition wall 126. A phosphor layer 127B is formed on the 
faces of the partition wall 126 facing each discharge cell C. 



- 26 - 



The diamond-containing layer 127A may be formed by adding 
diamond powder to a phosphor material of the same color as that 
of the phosphor layer 127B, or alternatively may be formed by adding 
diamond powder to another insulation material. 
5 Regarding the particle size of the diamond powder, the 

impurities included in the diamond powder, the terminal form of 
the diamond powder, the characteristics relating to the polarity 
of the addressing electrode D2 , and the like, the diamond-containing 
layer 127A is approximately the same as in the case of the first 

10 embodiment. 

The diamond-containing layer 127A is formed preferably by use 
of a CVD process, but alternatively, can be formed by use of screen 
printing techniques or various techniques such as ink jetting, 
nozzle discharging, spin coating, and the like. 

15 In the PDP, an addressing discharge between the display 

electrode Y and the addressing electrode D2 is produced on both 
sides of the diamond-containing layer 127A. Therefore, an 
addressing discharge is generated at a low addressing discharge 
starting voltage because of the diamond powder included in the 

20 diamond-containing layer 127A. Thus, it is possible to generate 
an addressing discharge without increasing the addressing discharge 
starting voltage, even when the height of the partition wall 126, 
the proportion of xenon gas in the discharge gas or the film thickness 
of the dielectric layer 2 is increased in order to enhance the luminous 

25 efficiency of the display discharge generated between the display 
electrodes X2 and Y2 . 

The mechanism for reducing the addressing-discharge starting 
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voltage is approximately the same as that in the PDP of the first 
embodiment. 

Further, as in the first embodiment, it is possible in the 
twelfth embodiment to further reduce the addressing-discharge 
5 starting voltage by means of mixing trace hydrogen into the discharge 
gas . 

Fig. 15 is a sectional view illustrating a thirteenth 
embodiment of the PDP according to the present invention. 

The PDP in the thirteenth embodiment is an opposite discharge 

10 PDP as in the case of the PDP in the twelfth embodiment . A dielectric 
layer 135A covers the display electrodes X2 . An addressing 
electrode protective layer 135B covering the addressing electrodes 
D2 is provided over the entire surface the dielectric layer 135A 
facing each discharge cell. Further, the entire surface of the 

15 addressing electrode protective layer 135B is covered with a 
diamond-containing layer 137A. 

The structure of the other components of the PDP in the 
thirteenth embodiment is approximately the same as that in the 
twelfth embodiment and denoted by the same reference numerals. 

20 The diamond-containing layer 137A may be formed by adding 

diamond powder to a phosphor material of the same color as that 
of the phosphor layer 127B, or alternatively may be formed by adding 
diamond powder to another insulation material. 

Regarding the particle size of the diamond powder, the* 

25 impurities included in the diamond powder, the terminal form of 
the diamond powder, the characteristics relating to the polarity 
of the addressing electrode D2, and the like, the diamond-containing 
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layer 137A is approximately the same as in the case of the first 
embodiment . 

The diamond-containing layer 137A is formed preferably by use 
of a CVD process, but alternatively, can be formed by use of screen 
5 printing techniques or various techniques such as ink jetting, 
nozzle discharging, spin coating, and the like. 

In the PDP, an addressing discharge between the display 
electrode Y2 and the addressing electrode D2 is produced on both 
sides of the diamond-containing layer 137A. Therefore, an 
10 addressing discharge is generated at a low addressing discharge 
starting voltage because of the diamond powder included in the 
diamond-containing layer 137A. . Thus, it is possible to generate 
an addressing discharge without increasing the addressing discharge 
starting voltage, even when the height of the partition wall 126, 
15 the proportion of xenon gas in the discharge gas or the film thickness 
of the dielectric layer 2 is increased in order to enhance the luminous 
efficiency of the display discharge generated between the display 
electrodes X2 and Y2 . 

The mechanism for reducing the addressing-discharge starting 
20 voltage is approximately the same as that in the PDP of the first 
embodiment . 

Further, as in the first embodiment, it is possible in the 
thirteenth embodiment to further reduce the addressing-discharge 
starting voltage by means of mixing trace hydrogen into the discharge 
25 gas. 

Figs . 16 and 17 are a sectional view and a front view illustrating 
a fourteenth embodiment of the PDP according to the present 
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invention . 

The PDP in the fourteenth embodiment is a type having display 
electrode pairs (X3, Y3) and addressing electrodes D3 both formed 
on the back substrate 4. Each display electrode in the display 
5 electrode pair (X3, Y3) is constituted of transparent electrodes 
Xa3, Ya3 and a bus electrode Xb3, Yb3 and structured approximately 
in the same fashion as the display electrode pair in the first 
embodiment. The display electrode pairs (X3, Y3) are formed on the 
back substrate 4, and covered by a dielectric layer 145A. 

10 In turn, a protective layer 145B covers the surface of the 

dielectric layer 145A. Then, an addressing electrode D3 shaped 
as illustrated in Fig. 17 is formed on the protective layer 145B. 

In Fig. 17, the addressing electrode D3 is constituted of an 
electrode body D3A and projections D3B. The electrode body D3A 

15 extends in a direction at right angles to the display electrodes 
X3, Y3. The projection D3B extends at right angles from the 
electrode body D3A to a position in which its leading end overlaps 
the transparent electrode Ya3. 

The addressing electrode D3 is covered by an addressing 

20 electrode protective layer 145C. A diamond-containing layer 147A 
is provided over the surface of the addressing electrode protective 
layer 145C. 

The discharge cell C is formed in a position corresponding 
to the intersection of the transparent electrode Ya3 and the 
25 projection D3B of the addressing electrode D3, and defined by a 
partition wall 146. In each discharge cell C, a phosphor layer 
147B is formed on the side faces of the partition wall 146 facing 



- 30 - 



the discharge cell C. 

The diamond-containing layer 147A may be formed by adding 
diamond powder to a phosphor material of the same color as that 
of the phosphor layer 147B, or alternatively may be formed by adding 
5 diamond powder to another insulation material. 

Regarding the particle size of the diamond powder, the 
impurities included in the diamond powder, the terminal form of 
the diamond powder, the characteristics relating to the polarity 
of the addressing electrode D3, and the like, the diamond-containing 
10 layer 147A is approximately the same as in the case of the first 
embodiment . 

The diamond-containing layer 147A is formed preferably by use 
of a CVD process, but alternatively, can be formed by use of screen 
printing techniques or various techniques such as ink jetting, 

15 nozzle discharging, spin coating, and the like. 

The PDP produces an addressing discharge between the 
transparent electrode Ya3 of the display electrode Y3 and the 
projection D3B of the addressing electrode D3 on the back substrate 
4. At this point, the addressing discharge is generated at a low 

20 addressing discharge starting voltage because of the diamond powder 
included in the diamond-containing layer 147A. 

Thus, it is possible to generate an addressing discharge 
without increasing the addressing discharge starting voltage, even 
when the height of the partition wall 146, the proportion of xenon 

25 gas in the discharge gas or the film thickness of the dielectric 
layer 145A is increased in order to enhance the luminous efficiency 
of the display discharge generated between the display electrodes 
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X3 and Y3. 

The mechanism for reducing the addressing-discharge starting 
voltage is approximately the same as that in the PDP of the first 
embodiment . 

5 Further, as in the first embodiment, it is possible in the 

fourteenth embodiment to further reduce the addressing-discharge 
starting voltage by means of mixing trace hydrogen into the discharge 
gas . 

Fig. 18 is a sectional view illustrating a fifteenth embodiment 
10 of the PDP according to the present invention. 

The PDP in the fifteenth embodiment is a type similar to the 
PDP in the fourteenth embodiment but differs in that the display 
electrode pairs (X4, Y4) and addressing electrodes D4 are formed 
on the front substrate 1. The display electrode pairs (X4, Y4) 
15 are formed on the front substrate 1 in a form similar to the display 
electrode pair of the first embodiment, and covered by the dielectric 
layer 2. 

The addressing electrodes D4 are formed on the back face of 
the protective layer 3 covering the dielectric layer 2. 

20 The addressing electrode D4 is shaped in much the same fashion 

as the addressing electrode D3 illustrated in Fig. 17. That is, 
the addressing electrode D4 is constituted of an electrode body 
(not shown) and projections D4B. The electrode body extends in 
a direction at right angles to the display electrodes Xb4 and Yb4 . 

25 The projection D4B extends at right angles from the electrode body 
to a position in which its leading end overlaps the transparent 
electrode Ya4. 



- 32 - 



The addressing electrode D4 is covered by an addressing 
electrode protective layer 155. A diamond-containing layer 157 
is provided over the surface of the addressing electrode protective 
layer 155. 

5 The discharge cell C is formed in a position corresponding 

to the intersection of the transparent electrode Ya4 and the 
projection D4B of the addressing electrode D4 , and defined by a 
partition wall 156. In each discharge cell C, the phosphor layer 
7 is formed on the side faces of the partition wall 156 and the 

10 surface of a dielectric layer 152 covering the back substrate 4. 

The diamond-containing layer 157 may be formed by adding 
diamond powder to a phosphor material of the same color as that 
of the phosphor layer 7, or alternatively may be formed by adding 
diamond powder to another insulation material. 

15 Regarding the particle size of the diamond powder, the 

impurities included in the diamond powder, the terminal form of 
the diamond powder, the characteristics relating to the polarity 
of the addressing electrode D4 , and the like, the diamond-containing 
layer 157 is approximately the same as in the case of the first 

20 embodiment . 

The diamond-containing layer 157 is formed preferably by use 
of a CVD process, but alternatively, can be formed by use of screen 
printing techniques or various techniques such as ink jetting, 
nozzle discharging, spin coating, and the like. 

25 The PDP produces an addressing discharge between the 

transparent electrode Ya4 of the display electrode Y4 and the 
projection D4B of the addressing electrode D4 on the front substrate 
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1. At this point, the addressing discharge is generated at a low 
addressing discharge starting voltage because of the diamond powder 
included in the diamond-containing layer 157. 

Thus, it is possible to generate an addressing discharge 
5 without increasing the addressing discharge starting voltage, even 
when the height of the partition wall 156, the proportion of xenon 
gas in the discharge gas or the film thickness of the dielectric 
layer 2 is increased in order to enhance the luminous efficiency 
of the display discharge generated between the display electrodes 
10 X4 and Y4 . 

The mechanism for reducing the addressing-discharge starting 
voltage is approximately the same as that in the PDP of the first 
embodiment . 

Further, as in the first embodiment, it is possible in the 
15 fifteenth embodiment to further reduce the addressing-discharge 
starting voltage by means of mixing trace hydrogen into the discharge 
gas . 

Fig. 19 is a sectional view illustrating a sixteenth embodiment 

of the PDP according to the present invention. 
20 The PDP in the sixteenth embodiment is a reflection type surface 

discharge PDP as in the case of the PDP in the first embodiment. 

The structure, except for the phosphor layer, is approximately the 

same as that in the first embodiment and is denoted by the same 

reference numerals . 
25 The PDP in the sixteenth embodiment has diamond-containing 

layers 167 formed by adding diamond powder individually to the red-, 

green- and blue-colored phosphor materials. The 
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diamond-containing layer 167 serves as a phosphor layer and is 
provided over the surface of the addressing electrode protective 
layer 5 and the side faces of the partition wall 6. 

Regarding the particle size of the diamond powder, the 
5 impurities included in the diamond powder, the terminal form of 
the diamond powder, the characteristics relating to the polarity 
of the addressing electrode D, and the like, the diamond-containing 
layer 167 is approximately the same as in the case of the first 
embodiment . 

10 The diamond-containing layer 167 is formed preferably by use 

of a CVD process, but alternatively, can be formed by use of screen 
printing techniques or various techniques such as ink jetting, 
nozzle discharging, spin coating, and the like. 

In the PDP, an addressing discharge between the display 

15 electrode Y and the addressing electrode D is produced on both sides 
the diamond-containing layer 167. Therefore, the addressing 
discharge is generated at a low addressing discharge starting 
voltage because of the diamond powder included in the 
diamond-containing layer 167. Thus, it is possible to generate 

2 0 an addressing discharge without increasing the addressing discharge 
starting voltage, even when the height of the partition wall 6, 
the proportion of xenon gas in the discharge gas or the film thickness 
of the dielectric layer 2 is increased in order to enhance the luminous 
efficiency of the display discharge generated between the display 

25 electrodes X and Y. 

When a display discharge is generated between the display 
electrodes X and Y, the phosphor included in the diamond-containing 
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layer 167 is excited to emit light. 

The mechanism for reducing the addressing-discharge starting 
voltage is approximately the same as that in the PDP of the first 
embodiment . 

5 Further, as in the first embodiment, it is possible in the 

sixteenth embodiment to further reduce the addressing-discharge 
starting voltage by means of mixing trace hydrogen in the discharge 
gas . 

A generic concept of the plasma display panel described in 

10 the aforementioned embodiments is embodied in a plasma display panel 
having discharge-gas-filled discharge cells each of which includes 
a phosphor layer formed therein and is formed between two substrates , 
and producing a display discharge between paired display electrodes 
and an addressing discharge between one of the paired display 

15 electrodes and an addressing electrode in each discharge cell. The 
plasma display panel includes a diamond-containing layer made of 
an insulation material containing diamond, and formed in a position 
where the addressing discharge is produced between the display 
electrode and the addressing electrode in the discharge cell. 

20 With the plasma display panel according to the generic concept 

of the plasma display panel, when an addressing discharge is 
generated between the addressing electrode and one of the paired 
display electrodes in each discharge cell, the diamond included 
in the diamond-containing layer formed in a portion in which the 

25 addressing discharge is generated in each discharge cell stimulates 
the emission of secondary electrons from the discharge gas. This 
makes it possible for the addressing discharge to be generated at 
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a low addressing-discharge starting voltage. 

Even when the space between the two substrates is widened, 
the proportion of xenon gas in the discharge gas is increased, or 
the dielectric layer covering the display electrodes is increased 
in film thickness, in order to improve the luminous efficiency of 
the display discharge in the discharge cell, it is possible to produce 
an addressing discharge without increasing the 

addressing-discharge starting voltage due to the 
diamond- containing layer 

The terms and description used herein are set forth by way 
of illustration only and are not meant as limitations . Those skilled 
in the art will recognize that numerous variations are possible 
within the spirit and scope of the invention as defined in the 
following claims. 
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